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(57) Abstract 



Objects (14) such as transport holders containing carton blanks are transferred between first and second conveyors (16. 20). The 
objects are held on the first conveyor prior to transfer and on the second conveyor after transfer by travelling magnets (44). At the instant 
of transfer, the attraction of the travelling magnet of the first conveyor is weakened by interaction with a fixed magnet (46) which diverts 
magnetic flux from the object (14). and simultaneously, the attraction of the travelling magnet of the second conveyor is boosted by 
interaction with a fixed magnet (46) which reinforces the flux path through the object (14). The precision of the timing of the transfer is 
thereby unproved and is made readily adjustable by repositioning of the fixed magnets (46). 
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METHODS AND APPA RATUS FOR CONVEYING OBJECTS 

The present invention relates to methods for transferring 
objects between conveyors by magnetic attraction and to 
apparatus for conveying objects in which such transfers take 
place. The invention includes packing apparatus in which 
containers are filled and closed, with separate such 
operations being conducted on respective conveyors between 
which the containers are transferred by such methods. 

In our Patent Co-operation treaty application WO95/0253 9 
there is described a packing machine in which there are a 
series of wheel conveyors on which holders for packing 
containers such as cartons are transported around a closed 
path, being passed from conveyor to conveyor in transfer 
operations. Carton blanks are loaded into the transport 
holders, bottom closed, filled, top closed and discharged, 
each operation being conducted as the transport holders are 
carried on a respective wheel conveyor. The transport holders 
are held on each wheel conveyor by radially acting magnets 
located at the base of recesses iri the periphery of each wheel 
conveyor. In each transfer operation, a transport holder is 
brought by wheel rotation to lie simultaneously in recesses, 
of two adjacent wheel conveyors and as the wheel conveyors 
rotate further the transport holder is caused to transfer from 
one wheel conveyor to the other where it is again held by 
magnetic attraction. The magnets are all of similar strength 
and bias sing means of various kinds are described for 
triggering transfer of the transport holders between 
conveyors. The biassing means can be a fixed magnet located 
at the site of the transfer operation and arranged to attract 
the transport holders to the downstream one of the wheel 
conveyors. It can be means serving to withdraw the magnet 
holding the transport holder on the more upstream conveyor so 
that its attraction for the transport holder is weakened. 

Whilst such biassing methods can be used successfully, 
there is a problem in achieving sufficiently precise timing 
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of the transfer of the transport holder. It is highly desir- 
able that the balance of magnetic forces switches positively 
between the two conveyors at exactly the instant that the 
transport holder is fully in the recesses of both conveyors 
5 simultaneously, otherwise there is an irregularity in the 
serpentine motion of the transport holders through the 
apparatus with the transport holders to some extent jumping 
across a gap between successive conveyors. This may cause 
splashing of liquid contents filled into the containers, 

10 excessive noise and wear, and rotational misalignment of the 
cartons. The withdrawal of one of the magnets by the action 
of a cam prevents this but requires precise machining of the 
cam track used and offers little facility of adjustment. 

The present invention provides a method of transferring 

15 an object (14) from a first conveyor (16) to a second conveyor 
(20) in a transfer operation in which the object is carried 
on said first conveyor, is brought to said first conveyor into 
close proximity to said second conveyor, and is transferred 
thereto, wherein: 

20 

a) the object is held on said first conveyor by attraction 
to a magnet travelling therewith, and to produce said 
transfer, the magnetic attraction between the object and 
the first conveyor is decreased by one or more flux path 
25 providers which alter the magnetic field of the 

travelling magnet of the first conveyor to reduce the 
attraction of the travelling magnet of the first 
conveyor; and/or 



30 b) after said transfer the object is held on the second 
conveyor by attraction to a magnet travelling therewith, 
and to produce said transfer, and magnetic attraction 
between the object and the second conveyor is increased 
by one or more flux path providers which alter the 

35 magnetic field of the travelling magnet of the second 
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conveyor to increase the attraction of the travelling 
magnet of the second conveyor. 

In a preferred aspect the invention provides a method of 
5 transferring an object from a first conveyor to a second 
conveyor in a transfer operation in which the object is held 
on said first conveyor by attraction to a magnet travelling 
therewith, is brought on said first conveyor into close 
proximity to said second conveyor, is transferred thereto, and 

10 is held thereon by attraction to a magnet travelling with the 
second conveyor, wherein to produce said transfer, the 
magnetic attraction between the object and the first conveyor 
is decreased and/or the magnetic attraction between the object 
and the second conveyor is boosted by one or more magnetic 

15 flux path providers which alter the magnetic field of the 
travelling magnet of one or both of said conveyors to increase 
the attraction of the travelling magnet of the second conveyor 
and/or reduce the attraction of the travelling magnet of the 
first conveyor. 

20 Whilst it is preferred that* the object is held on each 

of the first conveyor and the second conveyor magnetically by 
respective travelling magnets, this is not essential. Either 
of the two conveyors may carry the object by means other than 
magnetic attraction. 

25 Preferably, said travelling magnets are permanent 

magnets. The use of travelling electromagnets is permissible 
but generally involves unnecessary complexity. 

Said magnetic flux path provider or providers may be 
magnets or they may be passive bodies which are good con- 

3 0 ductors of magnetic flux, e.g. iron or steel. Where magnets 
are used they also may be permanent magnets. When passive 
flux path providers or permanent magnets are used these are 
preferably stationary in the sense of occupying a constant 
position during the transfer operation, although their precise 

35 position is preferably adjustable. 
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Preferably then, the or each flux path provider is a 
magnet, which may be a stationary, permanent magnet, serving 
to alter the field of a travelling magnet. Whereas in 
WO95/0253 9 where stationary magnets were used to bias the 
5 transfer, they acted directly on the object to be transferred, 
here they are used to act on the travelling magnets to alter 
the attraction thereof for the object. 

Preferably, at least one of said travelling magnets at 
the time of the transfer has a first flux path from the north 

10 pole thereof via said object to the south pole thereof and an 
alternative flux path from the north pole thereof via a said 
field altering magnet to the south pole of said travelling 
magnet, such that a said field altering magnet reinforces said 
first flux path of the travelling magnet of the second con- 

15 veyor and/or deflects flux of the travelling magnet of the 
first conveyor from said first path into said second path. 

Said travelling magnet is preferably generally I shaped, 
having a pair of pole pieces extending transversely of and 
connected by a magnetic web portion, said pole pieces each 

20 having a first end for attracting said object and each having 
a portion extending from said web to a second, opposite end, 
and during said transfer respective poles of a said field 
altering magnet are arranged adjacent said portions of the 
pole pieces of the travelling magnet. 

25 Said field altering magnet or magnets may be electro- 

magnets. They may be supplied with a constant voltage of 
constant polarity and operate exactly like the permanent field 
altering magnets described above but preferably they are 
activated and deactivated, by variations and reversals of 

3 0 voltage as described below. Thus, preferably, the magnetic 
attraction between the object and the travelling magnet of the 
first conveyor is decreased and/or the magnetic attraction 
between the object and the travelling magnet of the second 
conveyor is boosted by the activation of one or more such 

35 electromagnets which increase the attraction of the travelling 
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magnet of the second conveyor and/or reduce the attraction of 
the travelling magnet of the first conveyor. 

The switching of the electrical current to activate the 
electromagnet or electromagnets can be precisely timed by 
5 mechanical or optical triggers and the timing can be adjusted 
without difficulty. 

Preferably, the electromagnet or electromagnets is or 
are fixed in position adjacent the site of the transfer 
operation. However, it is permissible for the electromagnets 
10 to travel with the travelling magnets. Preferably, there is 
such an electromagnet arranged to alter the strength of the 
travelling magnet of the first conveyor and a second such 
electromagnet arranged to alter the strength of the travelling 
magnet of the second conveyor. At the desired instant of 
15 transfer therefore, the attraction of the travelling magnet 
of the upstream conveyor may be weakened and simultaneously 
the attraction of the travelling magnet of the downstream 
conveyor may be boosted. 

Preferably therefore, the polarity of each electromagnet 
20 is reversed at the desired instarlt of transfer. Preferably, 
the reversal of the polarity is accompanied by the application 
to each electromagnet of a transient voltage spike of the new 
polarity to ensure rapid reversal of the field. The transient 
voltage applied may be from 10 to 100 times the voltage con- 
25 stantly applied to the electromagnetic and may have a duration 
of from 0.1 to 100 ms. 

Preferably, at least one of said travelling magnets has 
a first flux path from the north pole thereof via said object 
to the south pole thereof and an alternative flux path from 
30 the north pole thereof via a said electromagnet to the south 
pole of said travelling magnet, such that activation of said 
electromagnet in a first polarity reinforces said first flux 
path and activation of said electromagnet in an opposite 
polarity deflects flux from said first path into said second 
35 path. 
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The required flux paths are readily provided if said 
travelling magnet is generally I shaped, having a pair of pole 
pieces extending transversely of and connected by a magnetic 
web portion, said pole pieces each having a first end for 
5 attracting said object and each having a portion extending 
from said web to a second, opposite end, and wherein respec- 
tive poles of said electromagnet are arranged adjacent said 
portions of the pole pieces of the travelling magnet. 

The method of transferring objects according to the 

10 invention may be applied to apparatus of the general kind 
described above and accordingly it is preferred that said 
first conveyor and said second conveyor each have a location 
or a plurality of spaced locations for carrying said object 
or respective said objects, and said object when held in said 

15 location of the first conveyor follows a path which runs 
tangential to and in the same direction as a portion of a path 
followed by said second conveyor, such that during said 
transfer operation the object is momentarily simultaneously 
in the or a carrying location of the first conveyor and in the 

20 carrying location of the second ionveyor to which the object 
is transferred. 

Preferably, said carrying locations of said first and 
second conveyors move around a closed path and each carrying 
location comprises a radially outward facing recess for 

25 receiving one side of a said object, said travelling magnets 
each being positioned at a said recess to attract a said side 
of a said object in said recess. 

The recesses and the objects are preferably so shaped 
that when a said object is simultaneously received in a pair 

30 of recesses of the first and second conveyors, the object is 
rotatable within each said recess about a respective axis 
transverse to the plane in which the object is being conveyed 
and each said recess has a surface engaging the object 
received therein which in cross -section transverse to said 

35 axis of rotatability defines a part circle. 
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The power of attraction of each travelling magnet for the 
object is preferably substantially equal. 

The method of producing transfer described above may be 
applied to a method of conveying objects in a closed path 
defined by a plurality of conveyors between which the objects 
are transferred in respective transfer operations, each con- 
veyor having a location or a plurality of locations for 
carrying such objects, and each said location having a said 
travelling magnet as means for holding a said object in said 
location, wherein in each transfer operation between a more 
upstream conveyor and a subsequent conveyor each said object 
is held in a said location on said more upstream conveyor and 
follows a path which runs tangential to and in the same 
direction as a portion of a path followed by a said location 
15 on said subsequent conveyor, and during each said transfer 
operation the respective object is momentarily simultaneously 
in a carrying location of the said conveyor and in a carrying 
location of the subsequent conveyor to which the object is 
transferred. 

The methods of transfer described may also be used in a 
method of packing materials in containers comprising 
transporting containers on a first conveyor in transport 
holders, eg. transporting cartons in transport holders adapted 
to support the side walls of said cartons, subjecting the 
containers to filling, transferring the containers in their 
transport holders to a second conveyor by a method as 
described and closing the container tops as the containers are 
carried on the second conveyor to form closed filled con- 
tainers and removing the containers from said transport 
30 holders. Further treatment steps may be carried out on other 
respective conveyors with similar transfers occurring between 
each conveyor. Such additional treatment steps may include 
cleaning and/or sterilisation, bottom closure of carton 
blanks, and folding of carton end seals. 



20 
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The invention includes apparatus for conveying an object 
along a path, comprising a first conveyor and a second con- 
veyor, each said conveyor defining a respective, adjoining 
portion of said path, said first and/or said second conveyor 
comprising a travelling magnet for holding a said object on 
a respective one of said conveyors, and means for producing 
transfer of said object from said first conveyor to said 
second conveyor, which means comprises one or more magnetic 
flux path providers which at the moment of transfer increase 
the attraction of a said travelling magnet of the second 
conveyor and/or reduce, the attraction of a said travelling 
magnet of the first conveyor. 

Such apparatus may have any or all the preferred features 
described above in connection with methods of the invention 
15 and may be embodied in apparatus for conveying objects 
comprising a first conveyor for carrying said objects, a 
second conveyor for carrying said objects once transferred 
thereto in respective transfer operations from said first 
conveyor, said first conveyor and said second conveyor each 
having a location or a plurality of spaced locations for 
carrying such objects and each said location having a said 
travelling magnet as means for holding a said object in said 
location, each said location preferably comprising a radially 
outwardly facing recess for receiving one side of a said 
25 object and having a said magnet acting radially for holding 
a said object by its side in said location, the conveyors 
being arranged such that each said object when held in a said 
location on the first conveyor follows a path which runs 
tangential to and in the same direction as a portion of a path 
30 followed by the second conveyor, and one or more said magnetic 
flux path providers, preferably field altering magnets, as 
means for causing each object in turn to transfer from the 
first conveyor to the second conveyor holding means on passing 
through said transfer operation, wherein during transfer the 
35 respective object is momentarily simultaneously in a carrying 
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location of said first conveyor and in a carrying location of 
said second conveyor to which the said object is transferred. 

Apparatus according to the invention as described above 
may also be incorporated in apparatus for conveying objects 
in a closed path defined by a plurality of conveyors between 
which said objects are transferred in use in respective 
transfer operations, wherein said conveyors each have a 
location or a plurality of spaced locations for carrying such 
objects, each said location having a said travelling magnet 
as means for holding a said object in said location, and 
wherein each said object when held in a said location on a 
more upstream conveyor follows a path which runs tangential 
to and in the same direction as a portion of a path followed 
by a said location on the subsequent conveyor and during each 
15 transfer operation the respective object is momentarily 
simultaneously in a carrying location of the more upstream 
conveyor and in a carrying location of said subsequent 
conveyor to which said object is being transferred, one or 
more said magnetic flux path providers, preferably field 
20 altering magnets, being provided to vary the respective 
strengths of the magnecic attraction of the magnet means of 
the more upstream conveyor and the subsequent conveyor whilst 
said object is simultaneously in said two carrying locations 
so as to trigger transfer of the object from the more upstream 
25 conveyor to the subsequent conveyor. 

Apparatus according to the invention may be embodied in 
apparatus for packing materials in containers such as cartons, 
comprising a series of conveyors for carrying said containers 
in transport holders, which where the containers are cartons 
are preferably suitable to support the side walls of the 
cartons, means associated with each of a plurality of said 
conveyors for carrying out a respective treatment on said 
containers whilst being carried on said conveyor, said 
treatments preferably including at least filling and closing, 
said conveyors each having a location or a plurality of spaced 
locations for carrying such transport holders and each said 
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location having a said travelling magnet for holding a said 
transport holder in said location, the conveyors being 
arranged such that each said transport holder when held in a 
said location on an upstream conveyor follows a path which 
runs tangential to and in the same direction as a portion of 
a path followed by a subsequent conveyor in said series and 
during each said transfer operation the respective transport 
holder is momentarily simultaneously in a carrying location 
of said upstream conveyor and in a carrying location of said 
subsequent conveyor to which the said transport holder is 
transferred, one or more said magnetic flux path providers, 
preferably field altering magnets, being provided for causing 
each transport holder in turn to transfer from each upstream 
conveyor to the next subsequent conveyor holding means on 
15 passing through said transfer operation. 

The invention will be further described and illustrated 
by the following description of a preferred embodiment thereof 
with reference to the accompanying drawings in which: 

Figure 1 shows in schematic plan view apparatus according 
20 to the invention in which transport holders are loaded with 
carton blanks and transferred between conveyors as the carton 
blanks are filled and sealed; 

Figure 2 shows the interaction between two conveyors 
carrying transfer holder in apparatus according to the 
25 invention as illustrated in Figure 1 and illustrates the 
transfer of a transport holder from one to the other of the 
conveyors ; 

Figure 3 is a side elevation of the parts of the two 
conveyors of Figure 2 involved in the transfer; 
30 Figure 4 is a schematic side elevation of an alternative 

magnet arrangement at the instant of transfer, in which a 
passive flux conductor is used in place of the electromagnets 
of Figure 3 : and 

Figure 5 is a view similar to Figure 4 of a further 
35 alternative magnet arrangement in which fixed permanent 
magnets are used in place of the electromagnets of Figure 3. 
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As shown in Figure 1, flattened, tubular carton blanks 
15 are held in a magazine 10 and are erected into open tubular 
form and loaded on to a sixteen station first conveyor wheel 
12 on which transport holders 14 are travelling or are loaded 
5 on to wheel 12 and are erected as they travel on it in their 
transport holders. The blanks are transferred in a first 
transfer operation of the kind described above on to a sixteen 
station sealing conveyor wheel 16, equipped with sixteen 
bottom closure forming units 18 (one shown) which rotate with 

10 the wheel. 

The blanks are transferred as described to a filling 
conveyor wheel 20 of thirty stations equipped with thirty 
rotating filling heads 22 (one shown) . 

From here the filled, bottom sealed cartons are 

15 transferred as described on to twenty- five station wheel 24, 
at which no operation is carried out on the cartons. 

They are again transferred as described to a top seal 
wheel 26 of sixteen stations having sixteen co-rotating top 
seal units 28 (one shown) . 

20 The filled and sealed cartons are transferred as 

described to a last wheel 3 0 from which they are unloaded 
downwards from their transport holders on to a conveyor on 
which they are removed for further handling. The transport 
holders 14, now empty, are transferred as described back on 

25 to conveyor wheel 12 to be reloaded. 

The number of stations on each wheel may be selected to 
provide a desired journey time on the wheel to allow each 
particular task to be accomplished. An alternative preferred 
number of stations for the six wheels shown is 20, 20, 30, 20, 

30 20, 12 starting at wheel 12 and ending at wheel 30. 

All of the conveyor wheels are driven via intermeshed 
respective gear wheels sharing a common drive so that 
synchrony of movement of the conveyor wheels is guaranteed. 
The number of stations on each wheel is selected so that each 

35 carton will have sufficient time on that particular wheel to 
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undergo the particular process to which it is subjected, 
filling being the longest of the processes. 

Apparatus of this general type is described in 
WO95/02539. 

5 Each transport holder 14 for use in accordance with the 

invention may comprise a shell 34 which may suitably be of 
plastics or of metal, e.g. of aluminium alloy. Such a shell 
may have a generally circular transverse cross -section and may 
define a rectangular cross-section channel 32 in which is held 

10 in use a conventional open-ended tubular, laminated paper 
board, carton blank 15. Cartons of plastics or plastics 
laminate sheet may also be employed e.g. injection moulded 
cartons. The carton blank protrudes from the top and bottom 
of the transport holder 14 as seen in Figure 3 . Part circular 

15 cross -section channels may be provided at each corner of the 
rectangular channel 32 in the transport holder shell to avoid 
damage to the corners of the blank. 

The shells may be modified in that they have many curved 
ends which are part circular in cross-section separated by 

20 parallel sides. ■ 

At each end or at diametrically opposed locations there 
is provided a bar 36 (Figure 3) contained within the body of 
the material of the shell 34. The bars 36 may be permanent 
magnets but preferably are passively magnetically attractable, 

25 e.g. may be of soft iron. If not intended to be a permanent 
magnet, then each bar should preferably be made of an attrac- 
table material which will not acquire a permanent magnetic 
field of any substance when placed in contact with a permanent 
magnet . 

3 0 The bar 36 need not be in the form of a bar but can be 

in the form of one or more pieces of any desired shape. It 
need not be contained within the body of the shell 34 but can 
be mounted on its surface. 

By virtue of the use of the transport holders which 

35 provide support for the side walls of the cartons, the cartons 
may be moved through the apparatus at a speed which is 
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substantially greater than that achievable on current carton 
packing lines, e.g. at 200 to 4 00 cartons per minute or more. 
Furthermore, because of the non-stop cursive motion of the 
cartons through the apparatus, these higher speeds will not 
5 result in excessive splashing of liquid contents. Auxiliary 
apparatus used to perform operations on the carton blanks to 
form them into filled cartons such as devices for folding and 
sealing the bottom and top closures and devices for filling 
contents into the open topped cartons can be provided to 
10 rotate with their respective conveyors and can be powered in 
a known manner by electrical contact through slip rings. 

The principle of the preferred method of transfer of the 
transport holders between successive conveyors is illustrated 
in Figures 2 and 3 in which a transport holder 14 is seen 
15 being passed between by way of example conveyors 16 and 20. 
Each of conveyors 16 and 20 comprises an upper wheel plate, 
a rim 39 depending from the edge of plate 38, and at its lower 
end bearing a flange 40 (see Figure 3) spaced from, parallel 
to and concentric with the upper wheel plate 38. Each 
conveyor has a plurality of recesses 42 about each wheel 
portion periphery, the circumferential spacing between 
recesses 42 being equal on each conveyor. Each conveyor is 
provided in each recess 42 with a single permanent travelling 
magnet 44 mounted in a respective window in rim 3 9 which 
25 interacts with the metal bar 36 at one side of the transport 
holder 14 to hold the transport holder on the conveyor. The 
curved side of each transport holder 14 is a conforming fit 
with a respective curved recess 42 in the conveyor. The 
permanent magnets 44 of conveyor 20 are of approximately the 
same strength as the magnets 44 of conveyor 16. A fixed 
electro -magnet 46 is provided on a support shelf 48 level with 
the windows of the rim 3 9 adjacent the path swept by magnets 
44 in the nip between the conveyors. As each transport holder 
14 is brought into the nip between the conveyors 16 and 20, 
the metal bar 3 6 at the free side of the transport holder 14 
carried on a magnet 44 is brought close to a magnet 44 of 



20 



30 



35 



WO 96/26114 



-14- 



PCT/GB96/00357 



conveyor 20 as a touching contact is established between the 
free curved end of the transport holder 14 and the recess 42 
of the conveyor 20. Each electromagnet 46 comprises a core 
of thin steel laminations and a field winding comprising two 
5 coils wired in parallel. 

At the desired instant of transfer, the magnets 44 and 
4 6 of the conveyor 16 come into line with one another with the 
magnet 46 lying immediately radially inward (behind) the 
magnet 44. At the same time, the magnets 46 and 44 of the 

10 conveyor 20 are similarly aligned. There is therefore 
competition between the magnets of the two conveyors to keep 
hold of the transport holder 14 as further rotation carries 
the transport holder out of the nip between the two conveyors. 
Permanent magnet 44 comprises a pair of pole pieces 50, 

15 52 connected by a permanently magnetic bridge portion 54. The 
pole pieces are preferably made of thin steel laminations 
similar to those used in the core of a transformer in order 
to minimise eddy currents and to allow a rapid change of flux. 
The electromagnets 4 6 are U-shaped with the free ends of the 

20 U aligned with ends of the pole pieces 50, 52 of magnet 44. 

As magnet 44 bearing the transport holder 14 is brought 
by rotation into the position in Figures 2 and 3, the electro- 
magnet 46 of conveyor 16 is subjected to a current such that 
a south pole is produced in the electromagnet adjacent the 

25 south pole end of the permanent magnet 44. The flux of the 
permanent magnet 44 is thereby directed along a path which 
extends from the north pole thereof via the transport holder 
bar 36 and back to the south pole of the magnet 44. The 
electromagnet 46 of the conveyor 20 is either not provided 

3 0 with current at this stage or is activated by current flowing 
in the opposite direction to produce the situation shown in 
Figure 3 in which a north pole is produced adjacent the south 
pole of the permanent magnet 44 of the conveyor 20. This 
diverts the flux of the permanent magnet away from the bar 36 

35 of the transport holder 14 and along a path through the 
electro-magnet. At the desired instant of transfer between 
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the conveyors, the polarity of the electro-magnets 4 6 is 
reversed so that the flux paths shown in Figure 3 are inter- 
changed. The attraction of the permanent magnet 44 of the 
conveyor 2 0 becomes much stronger than the attraction of the 
5 permanent magnet 44 of the conveyor 16. The current reversal 
may be accompanied by a large voltage spike so that the 
polarity of the magnets changes very rapidly. For instance, 
each electromagnet may normally be subjected to a relatively 
small current such as 6 amps DC produced by a voltage of 3 

10 volts and at the instant of transfer a voltage spike of say 
60 volts DC may be applied to each of the electromagnets as 
the polarity is reversed and this may be followed by reverting 
to the previous voltage level, whilst maintaining the changed 
polarity. The reversal in' the balance of forces holding the 

15 transport holder 14 may thereby be accomplished within 
approximately 2 milliseconds. The switching of the electro- 
magnets may be controlled in response to sensors detecting the 
presence of the transport holder at the desired location, e.g. 
optical sensors or micro- switches . The positioning of the 

20 sensors may readily be adjusted 'so as to vary the timing of 
the electro-magnetic switch-over or the timing may be varied 
by electronic means. 

Using the apparatus and method described above, it will 
not be a significant problem if the permanent magnets 44 are 

25 not precisely of the same strength as any differences will be 
swamped by the effect of the electromagnets. Prior to the 
transfer, one of the permanent magnets is strengthened by the 
effect of its electromagnet whilst the other is weakened so 
there will be no tendency for the transport holder to jump 

3 0 across the gap prematurely. The transfer between the magnets 
can be timed precisely to occur when the transport holder is 
in the exact nip between the two conveyors and is touching on 
each. 

In the modification shown in Figure 4, the magnetic flux 
35 path providers constituted in Figure 3 by the two electro- 
magnets 46 are replaced by a stationary field spoiler 446 
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constituted by a bar made up of thin steel laminations. When 
the travelling magnet 44 comes into alignment with spoiler 
446, an alternative flux path is provided through the spoiler 
which competes with and diverts flux from the path through the 
5 transport holder shown on the left side of the figure. The 
holding power of the right hand magnet 44 is thereby weakened, 
producing the required transfer. 

In Figure 5, the electromagnets 46 are replaced by 
permanent stationary magnets 546 of opposite polarities with 

10 respect to their adjacent travelling magnets. The magnet 546 
of the upstream right hand conveyor is orientated to divert 
flux from the travelling magnet 44 into the magnet 546 and 
away from the transport holder, whilst the other magnet 546 
on the downstream conveyor is orientated to reinforce the flux 

15 of its co-operating travelling magnet 44. 

Whilst the arrangements shown in Figures 4 and 5 do not 
provide the same rapidity of flux diversion obtainable with 
the electromagnet arrangement of Figure 3, they offer 
advantages of simplicity, reliability and cheapness. 

20 As hygienic cleaning or sterilisation of such machinery 

is likely to be of importance, the use of magnets as illus- 
trated has particular advantages. The working faces of the 
conveyor wheel portions can be made smooth. The magnets can 
be covered by a material such as a layer of stainless steel 

25 or of plastics which will not detract too much from their 
attractive power leaving a surface which is easily cleainable. 

Apparatus according to the invention may be provided with 
a plurality of transport holders having a channel of a first 
set of dimensions and a further plurality of transport holders 

30 having a channel of a different set of dimensions. 

Although the invention has been described with reference 
to the illustrated preferred embodiments, many variations and 
modifications are possible within the scope of the invention. 
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CLAIMS 

1. A method of transferring an object (14) from a first 
conveyor (16) to a second conveyor (20) in a transfer 
operation in which the object is carried on said first 
conveyor, is brought on said first conveyor into close 
proximity to said second conveyor, and is transferred thereto, 
wherein: 

a) the object is held on said first conveyor by 
attraction to a magnet (44) travelling therewith, 
and to produce said transfer, the magnetic 
attraction between the object and the first 
conveyor is decreased by one or more flux path 
providers (4 6) which alter the magnetic field of 
the travelling magnet of the first conveyor to 
reduce the attraction of the travelling magnet of 
the first conveyor; and/or 

after said transfer tfhe object is held on the 
second conveyor by attraction to a magnet (44) 
travelling therewith, and to produce said transfer, 
the magnetic attraction between the object and the 
second conveyor is increased by one or more flux 
path providers (46) which alter the magnetic field 
of the travelling magnet of the second conveyor to 
increase the attraction of the travelling magnet of 
the second conveyor. 

2. A method as claimed in Claim 1, wherein the object is 
held on said first conveyor prior to the transfer operation 
by attraction to a said travelling magnet and is held on said 
second conveyor after said transfer operation by a said 
travelling magnet. 



20 b) 
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3. A method as claimed in Claim 1 or Claim 2, wherein the 
or each said travelling magnet is a permanent magnet. 

4. A method as claimed in any preceding claim, wherein the 
5 or each said magnetic flux path provider is a permanent magnet 

serving as a field altering magnet. 

5 . A method as claimed in Claim 4 , wherein at least one of 
said travelling magnets at the time of the transfer has a 

10 first flux path from the north pole thereof via said object 
to the south pole thereof and an alternative flux path from 
the north pole thereof via a said field altering magnet to the 
south pole of said travelling magnet, such that a said field 
altering magnet reinforces said first flux path of the 

15 travelling magnet of the second conveyor and/or deflects flux 
of the travelling magnet of the first conveyor from said first 
path into said second path. 

6. A method as claimed in Claim 5, wherein said travelling 
20 magnet is generally I shaped, having a pair of pole pieces 

(50, 52) extending transversely of and connected by a magnetic 
web portion (54) , said pole pieces each having a first end for 
attracting said object and each having a portion extending 
from said web to a second, opposite end, and wherein during 
25 said transfer respective poles of a said field altering magnet 
are arranged adjacent said portions of the pole pieces of the 
travelling magnet. 

7 . A method as claimed in any one of Claims 1 to 3 , wherein 
3 0 the or each said magnetic flux path provider is an electro- 
magnet . 

8. A method as claimed in Claim 7, wherein said 
electromagnet or electromagnets are activated or deactivated 

35 at the desired instant of transfer to produce said field 
alteration. 
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9. A method as claimed in Claim 8, wherein at least one of 
said travelling magnets has a first flux path from the north 
pole thereof via said object to the south pole thereof and an 
alternative flux path from the north pole thereof via a said 
electromagnet to the south pole of said travelling magnet, 
such that activation of said electromagnet in a first polarity 
reinforces said first flux path and activation of said 
electromagnet in an opposite polarity deflects flux from said 
first path into said second path. 



10. A method as claimed in Claim 9, wherein said travelling 
magnet is generally I shaped, having a pair of pole pieces 
(50, 52) extending transversely of and connected by a magnetic 
web portion (54) , said pole pieces each having a first end for 
15 attracting said object and each having a portion extending 
from said web to a second, opposite end, and wherein 
respective poles of said electromagnet are arranged adjacent 
said portions of the pole pieces of the travelling magnet. 

20 11. A method as claimed in any preceding claim, wherein said 
first conveyor and said second conveyor each have a location 
(42) or a plurality of spaced locations (42) for carrying said 
object or respective said objects, and said object when held 
in said location of the first conveyor follows a path which 

25 runs tangential to and in the same direction as a portion of 
a path followed by said second conveyor, such that during said 
transfer operation the object is momentarily simultaneously 
in the or a carrying location of the first conveyor and in the 
carrying location of the second conveyor to which the object 

30 is transferred. 

12. A method as claimed in Claim 11, wherein said carrying 
locations of said first and second conveyors move around a 
closed path and each carrying location comprises a radially 
35 outward facing recess (42) for receiving one side of a said 
object, said travelling magnets each being positioned at a 
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said recess to attract a said side of a said object in said 
recess . 

13. Apparatus for conveying an object (14) along a path, 
comprising a first conveyor (16) and a second conveyor (20) , 
each said conveyor defining a respective, adjoining portion 
of said path, said first conveyor and/or said second conveyor 
comprising a travelling magnet (44) for holding a said object 
on a respective one of said conveyors, and means for producing 
transfer of said object from said first conveyor to said 
second conveyor, which means comprises one or more magnetic- 
flux path providers (46) which decrease the attraction of a 
said travelling magnet associated with the first conveyor 
and/or increase the attraction of a said travelling magnet 

15 associated with the second conveyor. 

14. Apparatus as claimed in Claim 13, wherein each of the 
first and second conveyors comprises a said travelling magnet 
and a magnetic flux path provider is present for decreasing 
the attraction of said travelling magnet associated with the 
first conveyor and for increasing the attraction of said 
travelling magnet associated with the second conveyor. 

15. Apparatus as claimed in Claim 13 or Claim 14, wherein the 
25 or each said travelling magnet is a permanent magnet. 

16. Apparatus as claimed in any one of Claims 13 to 15, 
wherein the or each said magnetic flux path provider is a 
permanent magnet serving as a field altering magnet. 

30 

17. Apparatus as claimed in Claim 16, wherein at least one 
of said travelling magnets at the time of the transfer has a 
first flux path from the north pole thereof via said object 
to the south pole thereof and an alternative flux path from 

35 the north pole thereof via a said field altering magnet to the 
south pole of said travelling magnet, such that a said field 
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altering magnet reinforces said first flux path of the 
travelling magnet of the second conveyor and/or deflects flux 
of the travelling magnet of the first conveyor from said first 
path into said second path. 

5 

18. Apparatus as claimed in Claim 17, wherein said travelling 
magnet is generally I shaped, having a pair of pole pieces 
(50, 52) extending transversely of and connected by a magnetic 
web portion (54) , said pole pieces each having a first end for 

10 attracting said object and each having a portion extending 
from said web to a second, opposite end, and wherein during 
said transfer respective poles of a said field altering magnet 
are arranged adjacent said portions of the pole pieces of the 
travelling magnet. 

15 

19. Apparatus as claimed in any one of Claims 13 to 15, 
wherein the or each said magnetic flux path provider is an 
electromagnet . 

20 20. Apparatus as claimed in Claim 17, comprising means for 
activating or deactivating said electromagnet or electro- 
magnets at the desired instant of transfer to produce said 
field alteration. 



25 21. Apparatus as claimed in Claim 20, wherein at least one 
of said travelling magnets has a first flux path from the 
north pole thereof via said object to the south pole thereof 
and an alternative flux path from the north pole thereof via 
a said electromagnet to the south pole of said travelling 

30 magnet, such that activation of said electromagnet in a first 
polarity reinforces said first flux path and activation of 
said electromagnet in an opposite polarity deflects flux from 
said first path into said second path. 
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22. Apparatus as claimed in Claim 21, wherein said travelling 
magnet is generally I shaped, having a pair of pole pieces 
(50, 52) extending transversely of and connected by a magnetic 
web portion (54) , said pole pieces each having a first end for 
5 attracting said object and each having a portion extending 
from said web to a second, opposite end, and wherein 
respective poles of said electromagnet are arranged adjacent 
said portions of the pole pieces of the travelling magnet. 

10 23. Apparatus as claimed in any one of Claims 13 to 22, 
wherein said first conveyor and said second conveyor each have 
a location (42) or a plurality of spaced locations (42) for 
carrying said object or respective said objects, and said 
object when held in said location of the first conveyor 

15 follows a path which runs tangential to and in the same 
direction as a portion of a path followed by said second 
conveyor, such that during said transfer operation the object 
is momentarily simultaneously in the or a carrying location 
of the first conveyor and in the carrying location of the 

2 0 second conveyor to which the object is transferred. 



24. Apparatus as claimed in Claim 23, wherein said carrying 
locations of said first and second conveyors move around a 
closed path and each carrying location comprises a radially 
outward facing recess (42) for receiving one side of a said 
object, said travelling magnets each being positioned at a 
said recess to attract a said side of a said object in said 
recess . 



30 
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